The results of our previous investigations (Vajs, ReberniSak and Pantelic, 1965) suggest that halothane anaesthesia may adversely affect the survival of severely bled dogs. In order to examine further this effect of halothane fifteen dogs were subjected to controlled posthaemorrhagic hypotension at a level of 40 mm Hg for 2 hours and then retransfused. Halothane anaesthesia started at the 15th minute after initial haemorrhage and was discontinued at the 15th minute after the end of retransfusion. Only four dogs died. In the control group of experiments without anaesthesia, six out of fifteen dogs died. It is concluded that halothane anaesthesia probably does not influence the survival of dogs subjected to controlled posthaemorrhagic hypotension followed by retransfusion.
The experiments were carried out on thirty mongrel dogs of both sexes, weighing between 10 and 22.5 kg. There were two groups of experiments with fifteen dogs in each.
Control group. Under local anaesthesia (1 per cent procaine) the femoral artery and vein on both sides were exposed. A glass cannula was inserted into the left femoral artery and connected to a mercury manometer. A wide-bore indwelling needle was inserted through a collateral vessel into the right femoral artery and connected by means of a plastic tube with a calibrated sterile bottle. Heparin 2 mg/kg was injected intravenously before initial bleeding and 2 mg/kg placed in the bottle.
The dogs were bled into the bottle (serving thereafter as the blood reservoir) until the arterial pressure fell to 40 mm Hg (initial bleeding). This level of hypotension was maintained for 2 hours by the technique of the elevated blood reservoir (Wiggers, 1950) . At the end of this period all blood remaining in the reservoir was returned to the dog by an intravenous infusion, using the standard transfusion technique. The rates of the initial bleeding and retransfusion were approximately the same, i.e., about 100 ml/min. One hour after the completion of retransfusion the punctured blood vessels were ligated, the wounds sutured and the dog transferred to his cage. The animals were allowed to drink water but food was not given for 24 hours before and after haemorrhage. All surgical work was done using an aseptic technique; antibacterial drugs were not used. The arterial pressure and respiratory rate were continuously monitored on a smoked drum paper. Heart rate (electrocardiogram) and rectal temperature (thermocouple) were recorded both immediately before and after initial bleeding and retransfusion and every 15 minutes following bleeding and retransfusion until 1 hour after retransfusion had elapsed. Arterial haematocrit (microtubes), pH and alkali reserve (Scribner, 1950) were estimated before initial bleeding and retransfusion and at 1 hour after the end of retransfusion.
Halothane group. The experimental procedure was the same as in the control group except that halothane anaesthesia was started at the 15th minute after initial bleeding and was discontinued at the 15th minute after completion of retransfusion. The technique of anaesthesia has been described previously (Vajs, ReberniSak and Pantelic, 1965) . Nine dogs, four of them being under halothane anaesthesia, died before retxansfusion. The survival time ranged from 33 to 79 minutes in the controls and from 40 to 90 minutes in the anaesthetized dogs. These experiments are not taken into consideration here except for the discussion of the over-all mortality rate obtainable by the presented experimental procedure. Autopsy was performed on all dogs which died.
RESULTS

Survival.
One-third of the retransfused dogs died, the number of them being greater in the control than in the halothane group (table I). However, this difference is not statistically significant (-/ 1 =0.15; P>0.50). Of all dogs that died only two from the control group survived more than 24 hours after retransfusion. In five out of ten dogs which died, the postmortem examinations revealed the changes which are stated to be characteristic for the shock state in the dog (Wiggers, 1950) . There were no differences in the necropsy findings between the dogs from the control and the halothane group. 
Survival
Arterial pressure variations.
The mean value of arterial pressures recorded before initial bleeding in the dogs from both the control and the halothane group was higher in dogs which died (155 ±11.6 mm Hg) as compared with that in the survivors (147 ± 11.5 mm Hg). The difference of these means is statistically significant (t=2.17; P<0.05). Thus, as in the previous experiments, relative hypertension was more frequent in dogs that died.
After the end of retransfusion there was a fall in arterial pressure in the anaesthetized dogs, followed by a sharp rise when halothane was discontinued ( fig. 1B) . One hour after retransfusion the arterial pressure in dogs of the halothane group averaged 81.5 per cent of the value before initial bleeding and 70.7 per cent in dogs of the control group ( fig. 1A ). This difference is statistically significant (t=2.4; P<0.05). However, both in the control and the halothane group the arterial pressures in the survivors did not differ from those in dogs which died (t=0.34; P>0.70 for both groups).
Heart rate variations.
The most marked compensatory tachycardia during the hypotensive period was seen in the anaesthetized dogs which died ( fig. 1B ). This is probably due to a greater bleeding volume in these dogs ( fig. 2 ). It is interesting to note that even after retransfusion the heart rates were increased in all dogs except in the survivors of the halothane group in which heart rates were nearly normal within 1 hour ( fig. 1A, B) .
Due to the equilibration of the temperature in the blood reservoir with room temperature (18.5-22.5 °C) during the hypotensive period the rectal temperatures fell after retransfusion in all dogs ( fig. 1A , B). The rectal temperature variations, however, were of such a degree that they were unlikely to explain the heart rate variations.
Bleeding volume variations.
Bleeding volume variations during the hypotensive period are shown in figure 2. Irrespective of survival, the average initial and final (reservoir blood volume immediately before retransfusion) bleeding volumes were greater in the anaesthetized dogs (39.8 ± 4.6 ml/kg and 41.1 ± 5.9 ml/kg, respectively) than in the dogs in the control groups (352 ± 5.6 ml/kg and 35.9 ± 9.8 ml/kg, respectively). The difference is statistically significant, however, only between the values of the initial bleeding volumes. This is due to the high initial bleeding volume seen in those dogs of the halothane group which later died. A greater tendency to take up blood from the reservoir during the second hour of the hypotensive period was seen in dogs which died. In fact, this Some dogs in the control group were restless, barking and panting, not only before the initial bleeding but from time to time during the entire course of the experiment. Therefore, data concerning the respiratory rate and amplitude are not reliable. Quiet and regular breathing was usually seen in the survivors of the control group, while panting or high respiratory rates were more frequent in the anaesthetized dogs which survived than in those which died.
The data presented in tables II and HI show that metabolic acidosis developed in the majority of dogs during the hypotensive period. The degree of acidosis varied widely in dogs from the same group and a greater influence of halothane anaesthesia on the degree of acidosis could not be distinguished. In addition, dogs which died did not always show the greatest degree of acidosis. R=range; M±SD=mean value with a standard deviation; N = number of dogs; % = percentage of the mean value before initial bleeding. One hour after retransfusion, the alkali reserve and pH values did not return to the levels before haemorrhage in the majority of dogs, especially those in the halothane group. Thus, taking into account all dogs in a group, the difference between the mean values of alkali reserve before haemorrhage and at 1 hour after retransfusion is statistically significant (t=2.53; P<0.02) in the halothane group but not in the control dogs (t=1.62; P>0.10). On the other hand, no difference in these parameters could be found between surviving dogs and those which died in either group.
Haematocrit variations.
A variable fall in the haematocrit value occurred in the majority of dogs during the hypotensive period. Retransfusion resulted in such a rise of haematocrit that 1 hour later the levels were above control values in most dogs (table IV) . Even 24 hours after haemorrhage the haematocrits (venous) measured in surviving dogs showed only a slight tendency to fall, this being more marked in dogs from the halothane group. The phenomenon of haemoconcentration after retransfusion of shed blood in dogs was discussed by Deavers, Smith and Huggins (1958) and we have seen this phenomenon in our earlier experiments. It is interesting to note that the values of arterial haematocrit, at all points observed (see table IV, column 1), were higher in the majority of dogs which died (table IV, columns 3 and 5) as compared with those in the survivors (table IV, columns 2 and 4). These differences are statistically significant (before initial bleeding, t=5.5, P<0.001; before retransfusion, t=3.1, P<0.01; at 1 hour after retransfusion, t=3.7, P<0.001).
DISCUSSION
In the present experiments in which a prolonged state of posthaemonhagic controlled hypotension was the main noxious factor affecting the survival of animals, halothane anaesthesia did not appear to have a deleterious effect. The low mortality rate in the control group might suggest an experimental procedure which is not as severe as in the previous investigations (Vajs, Rebernisak and Pantelic, 1965) . However, if we take into account that nine dogs died before retransfusion, the over-all mortality rate is about 50 per cent, a rate closely approaching that in the previous study. Freeman (1962) using a similar bleeding tech-nique but applying halothane anaesthesia only during the last 30 minutes of the hypotensive period also could not demonstrate a deleterious effect of halodiane. He stated that enrichment of the inspired air was associated with greater survival (the mortality rate fell to 41.7 per cent). In the present experiments anaesthesia lasted 115 minutes and oxygen was not added, yet the mortality rate was 47.3 per cent. Thus, there is almost no difference in the mortality rate between our halothane group and Freeman's halothane groups in which oxygen was added (groups A and E) . This is rather difficult to explain unless we suppose that hypoxaemia of respiratory origin was not present in the majority of dogs in our experiments. An explanation for this is not known. It is possible that the depth of anaesthesia was lighter in our experiments so that the depressant effect of halothane on respiration was smaller.
As we stated previously, tachypnoea was more frequently seen in the anaesthetized dogs which survived than in dogs which died from the same group. The level of anaesthesia might have been lighter in the former.
Taking up of blood from the reservoir during controlled posthaemorrhagic hypotension is usually believed to represent a deterioration of the circulation. A greater tendency to this occurred in dogs which died, no matter whether they were anaesthetized or not. We think, therefore, that the reaction of the animals to posthaemorrhagic hypotension was the main factor governing the survival. The higher initial arterial pressure and haematocrit seen in dogs which died might also be of some importance. Halothane, in the concentration used, did not seem to have a deleterious effect on survival. 
